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Abstract 
 
Self-regulation is essential to youths’ long-term mental well-being and healthy functioning and 
positive anticipation of future events may support healthy emotional regulation. Green 
Chimneys, a school in New York that serves students with special education needs and 
psychosocial challenges, offers its students weekly one-on-one nature-based mentoring sessions 
with school staff. We used a modified version of the State Difficulties in Emotion Regulation 
Scale (S-DERS) to explore how these sessions impacted students’ emotional regulation both 
before and after their sessions. Results indicated that students’ behavior may improve in the 1-4 
hours prior to participation. Further research is needed to test these findings. 
 
Keywords: animal-assisted intervention, human-animal-environment interaction, self-
regulation, special education, residential treatment  
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Introduction 
  Although most research on psychological well-being has focused on responses to events 
happening in the past or the present moment, the anticipation of future events is increasingly 
recognized as an important area of research (Luo et al., 2018). How people mentally construct 
their futures is key to shaping their perceptions, thoughts, affects, memories, motivations, and 
behaviors in the present moment (Grupe et al., 2013; Seligman et al., 2013). Excessive negative 
anticipation of future events has been found to contribute to disorders including depression, 
anxiety, and post-traumatic stress disorder (PTSD; Abler et al., 2007; Aupperle et al., 2012; 
Nitschke et al., 2009). In contrast, positive anticipation of future events is associated with greater 
psychological well-being, a more positive affect, and more positive emotions after a social 
stressor (Macleod and Conway, 2005; Montfort et al., 2015).  
 A recent study found that anticipation of positive, as compared to neutral, future events 
was associated with activation of the bilateral medial prefrontal cortex (MPFC), which is 
involved in emotion regulation (Luo et al., 2018). Specifically, the MPFC is thought to modulate 
activity in regions of the brain associated with emotional reactivity including the amygdala, 
insula, and periaqueductal gray (Etkin et al., 2015). This finding supports the theory that 
anticipation of future events may be associated with emotional self-regulation, which is itself a 
key component of psychological well-being (Luo et al., 2018). 
Adolescents’ development of self-regulation skills has long-term impacts on their mental 
health and well-being (Beauchaine & McNulty, 2013; Eisenberg et al., 2010; Quinn & Fromme, 
2010). Struggles with self-regulation can limit youths’ abilities to function successfully in the 
classroom and broader society, while strong self-regulation skills can help them manage distress, 
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conflict, and emotional arousal and lead them to engage in fewer high-risk behaviors (Gestsdóttir 
& Lerner, 2007; Gestsdóttir et al., 2010; Nigg, 2017). 
Green Chimneys, an approved New York State 853 private school for special education 
and mental health treatment, serves approximately 250 students with special education needs and 
psychosocial challenges, including emotional disturbances, learning disabilities, autism spectrum 
disorders, multiple disabilities, and mental health challenges (Morris et al., 2019). Youth 
enrolled at Green Chimneys have been unsuccessful in other, less structured, school settings due 
to self-regulation difficulties that hindered their academic performance and ability to engage in 
positive social interactions (Flynn et al., 2019b).  
In addition to traditional mental health treatment and special education, Green Chimneys 
provides a wide variety of nature-based interventions through its equine, farm animal, 
horticulture, wildlife and canine programs, known collectively as “the farm” (Morris et al., 
2019). Initial research has indicated that these programs may support students’ self-regulation 
abilities as measured by the number of physical restraints performed, which were more than a 
hundred times more common in classroom settings than nature-based settings (Flynn et al., 
2019a). Qualitative interviews with Green Chimneys therapists also found that time youth spent 
on the farm was associated with improved self-regulation (Flynn et al., 2020b). Most recently, 
behavioral observation analysis of Green Chimneys students within their classrooms revealed 
that their self-regulation may improve just prior to leaving the classroom to spend time as a class 
on the farm (Geldhof et al., 2021). This is hypothesized to be related to students’ positive 
anticipation of those activities. 
Through the school’s Learn and Earn program, students are offered individual, nature-
based mentoring sessions that occur weekly and are delivered by farm staff and interns. Based on 
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preliminary conversations with Green Chimneys staff, this program may be particularly valuable 
to students’ psychological well-being and self-regulation skills. To better understand the impacts 
of Learn and Earns on students’ self-regulation before and after their sessions, the Institute for 
Human-Animal Connection (IHAC) Research team conducted a two-year study of the Learn and 
Earn program.  
Methods 
Green Chimneys interns and farm staff used the validated State Difficulties in Emotion 
Regulation Scale (S-DERS; Lavender et al., 2015). The original S-DERS scale consisted of 21 
items across four factors: “nonacceptance of current emotions (nonacceptance)” (e.g., “I feel 
guilty for feeling this way”), “limited ability to modulate current emotional and behavioral 
responses (modulate)” (e.g., “My emotions feel out of control”), “lack of awareness of current 
emotions (awareness)” (e.g., “I am paying attention to how I feel”), and “lack of clarity about 
current emotions (clarity)” (e.g., “I have no idea how I am feeling”; Lavender et al., 2015, p. 
204). Responses to the S-DERS have been shown to be significantly associated with emotional 
reactivity and the ability to modulate negative emotions (Lavender et al., 2015). This study used 
four of the seven questions within the “modulate” subscale, which had strong correlations with 
other measures of emotional reactivity and avoidance of unwanted emotions (Lavender et al., 
2015). This initial version, which consisted of four 3-point Likert-scale questions (such as “I feel 
overwhelmed by my emotions right now”), was administered before and after every Learn and 
Earn session for every student who assented and whose guardians consented to their 
participation, according to the University of Denver’s Institutional Review Board protocol 
(1324118-2). This version of S-DERS was administered from October 1, 2018-February 8, 2019. 
However, based on ongoing feedback from staff, it was determined that most students were not 
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responding to the survey accurately and instead rushed through the questions, often giving the 
same answer every day for every question, so that their Learn and Earns could begin without 
delay. Therefore, those data were not included for analysis and a further modification of S-DERS 
was implemented as an observer report of students’ momentary self-regulation at the beginning 
and end of each Learn and Earn session. This version had questions such as “The student seems 
to feel overwhelmed by their emotions right now” and was employed for the remainder of the 
study, from February 25, 2019-March 9, 2020, at which time the study ended due to disruptions 
related to the COVID-19 pandemic. 
In total, 2,710 pre/post surveys were completed by staff for 246 students of participation 
in Learn and Earns. Staff facilitated Learn and Earns with their students for at least 4 months 
prior to completing observer reports and therefore had familiarity students’ baseline states and its 
presentation for each student for whom they completed the modified S-DERS survey. 
Findings 
The Likert-scale responses were converted to points, with “not at all” (the response 
indicating the highest level of self-regulation) earning 3 points, “some” earning 2 points, and “a 
lot” earning 1 point. Initial analysis revealed very little change in students’ self-regulation levels 
at the end of Learn and Earn sessions, with an average improvement of only 0.19 points out of 
12. One possible interpretation of the limited changes in scores was the occurrence of a ceiling 
effect, as students were assessed as being well-regulated at the beginning of their Learn and Earn 
for the majority of sessions, averaging 11.49 points out of 12 immediately before their sessions 
(Table 1). Because of these high initial scores, there was little room for improvement through S-
DERS by the end of their session. This finding aligned with prior studies conducted by the 
research team and anecdotal reports from Green Chimneys teachers and staff, who frequently 
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described students’ behavior noticeably improving during the time immediately preceding 
participation in nature-based interventions and in anticipation of Learn and Earns (Flynn et al., 
2020b).  
Table 1.  















Pre-test  2.84 2.87 2.88 2.91 11.49 
Post-test  2.91 2.93 2.95 2.92 11.68 
Change 0.07 0.06 0.07 0.01 0.19 
 
To test the hypothesis that students’ behavior improved prior to attending Learn and 
Earns in anticipation of spending time with the farm staff person and/or animals and nature, the 
research team focused a second round of analysis on assessing the self-regulation behaviors of a 
subset of students between one and four hours before their Learn and Earn sessions, rather than 
immediately prior. This subset of the full sample consisted of 21 6th grade students whose 
classroom behavior was recorded while in their homeroom class via secure video and file storage 
system. 111 videos of these students were recorded and a research assistant, with training and 
prior experience in behavioral observation analysis using videos was trained to apply the S-
DERS scale based on observations from 5-minute video clips. These S-DERS scores were 
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compared to the scores of surveys administered in-person by Green Chimneys staff at the end of 
the students’ Learn and Earn sessions. 
Whereas the average change in students’ self-regulation was only 0.05 points for each 
survey question when the pre-test was completed at the beginning of the Learn and Earn session, 
when the pre-test was based on classroom behavior at a time not immediately preceding the 
individual’s Learn and Earn session, the average change for each item was 0.39 points. Similarly, 
the total average change increased nearly tenfold, from 0.19 to 1.60 out of 12 points (see Table 2 
below for further details). 
Table 2.  
Average changes in S-DERS scores when pre-test was calculated 1 to 4 hours before the Learn 














Pre-test  2.41 2.49 2.65 2.67 10.18 
Post-test 
score 
2.92 2.96 2.96 2.95 11.78 
Change 0.51 0.47 0.31 0.28 1.60 
 
Implications 
Interventions like the Learn and Earns, with which students appeared to hold positive 
associations, may begin having a positive impact on students’ behavior before the sessions begin 
due to students’ positive anticipation of these sessions. These findings align with other research 
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that has been conducted at Green Chimneys, which has similarly found that students’ classroom 
behavior may improve in anticipation of animal-assisted interventions (Geldhof et al., 2021). The 
magnitude of the potential positive impacts of nature-based programs like Learn and Earns on 
self-regulation is further supported by other research completed by the research team at Green 
Chimneys, which found that dysregulation severe enough to warrant physical restraint was more 
common in classrooms and non-nature-based settings and that severe dysregulation was rare in 
nature-based contexts such as the Learn and Earns (Flynn et al., 2019a).  
Limitations 
This program evaluation was limited in several ways. In the initial analysis, students’ 
evaluations were based on farm staff or intern observations, which may not always reflect 
students’ internal states. Further, while each student was typically assessed by the same staff 
member each week, different students had different staff members assess them, staff may have 
applied the tool differently, and there was not sufficient data to test inter-rater reliability. 
Similarly, in the follow-up analysis, a Denver-based research assistant analyzed students’ 
behavior before the Learn and Earn sessions via video observations, and this data was compared 
to another person’s analysis of student behavior in person after the session. Although the 
Denver-based research assistant was unaware of the study hypothesis, some of the differences in 
their ratings may be due to differences in the analysts’ evaluation styles, familiarity with the 
students, or the differences between video-based and in-person interactions, rather than in the 
students’ behaviors. The video clips were also only 5 minutes long, which may not have been 
sufficient to provide an accurate picture of students’ momentary states. Furthermore, the video 
data were not recorded the same amount of time before each Learn and Earn, which allows for a 
number of confounding variables, including time of day, presence or degree of anticipation 
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effect, and current and previous classroom activities, to impact results. Finally, for any effect that 
may have occurred, it is impossible to know what component(s) of the intervention may have 
driven this phenomenon (e.g., students’ relationships with intervention staff, students’ 
relationships with animals, physical activity). 
Conclusions 
The findings of this study suggest the Learn and Earns may help strengthen self-
regulation through an anticipation effect, though caution is needed when considering 
implications of this evaluation given the noted critical limitations. This finding is consistent with 
previous qualitative and quantitative studies conducted by the research team at Green Chimneys. 
This included behavioral observations of students in the classroom, qualitative interview data 
and anecdotal data from teachers, farm staff, and the students themselves (Flynn et al., 2019a; 
Flynn et al., 2019b; Flynn et al., 2020a; Flynn et al., 2020b; Morris et al., 2019). Future research 
should work to address the limitations of the existing results by using validated tools and 
consistent methods to evaluate students’ self-regulation at consistent time frames before and after 
Learn and Earns.   
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